3-methyl-2-(methylthio)benzo[d]thiazol-3-ium iodide (3)
To a dry 50 mL round bottom flask 2-(methylthio)benzothiazole (4.0 g, 22 mmol, 1.0 equiv.) and iodomethane (6.4 g, 45 mmol, 2.0 equiv.) were added. The flask was sealed with a rubber septum and heated at 50°C for 4 h under an argon atmosphere. The reaction mixture became a white solid. After cooling to room temperature, MeOH (150 mL) and Et 2 O (120 mL) were added to ensure that the product had fully precipitated. The precipitate was collected via vacuum filtration, washed with Et 2 O (3 × 20 mL), and dried under reduced pressure to yield a white solid (5.9 g, 82%).
1-(carboxymethyl)-4-methylquinolin-1-ium bromide (4)
To a dry 100 mL round bottom flask 4-methylquinoline (4.0 g, 28 mmol, 1.0 equiv.) and bromoacetic acid (4.1 g, 30 mmol, 1.1 equiv.) were added. The flask was sealed with a rubber septum and heated at 110°C for 3 h under an argon atmosphere. The resulting residue was dissolved in MeOH (30 mL) and the product was with Et 2 O (3 × 15 mL), and dried under reduced pressure to yield a white solid (2.8 g, 50%).
Thiazole orange carboxylic acid (5)
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To a dry 100 mL round bottom flask compound 3 (2.0 g, 10 mmol, 1.0 equiv.) and compound 4 (2.1 g, 10 mmol, 1.0 equiv.) were added. Anhydrous CH 2 Cl 2 (40 mL) was added under an argon atmosphere. To this reaction mixture dry Et 3 N was added (4.3 mL, 30 mmol, 3.0 equiv.), resulting immediately in a deep red color. The reaction mixture was stirred at room temperature under an argon atmosphere for 48 h, then evaporated in vacuo to give a deep red residue. The residue was dissolved in EtOH (30 mL), then Et 2 O (8 mL) was added. The solution was stored in the refrigerator for 15 h, yielding an amorphous red solid. The crude product was collected via vacuum filtration and washed with Et 2 O (3 × 15 mL), then dissolved in MeOH (30 mL). H 2 O (8 mL) was added, and the solution was stored at 4°C for 24 h to re-precipitate. The precipitate was collected via vacuum filtration and washed with H 2 O (3 × 50 mL). The resulting powder was suspended in acetone (15 mL) for 1 h then collected via vacuum filtration and washed with acetone (3 × 15 mL) and dried under reduced pressure to give a red solid (1.1 g, 31%).
N-(2-(Fluorenylmethoxycarbonyl-amino)ethyl)-N'-(thiazole orange)glycine t-butyl ester (7)
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To a solution of TO-CO 2 H 5 (0.500 g, 1.4 mmol) in dry Me 2 NCHO (227056-2L, Sigma-Aldrich, Milwaukee WI) (10 mL), PyBOP (0.931 g, 1. 8 mmol), HOBt (0.25 g, 1.8 mmol) and N-methylmorpholine (PS3-MM-L, Protein Technologies) (0.2 mL, 1.8 mmol) were added. The reaction mixture was stirred at (0.81 g, 1.8 mmol) and N-methylmorpholine (0.2 mL, 1.8 mmol) in Me 2 NCHO were added. The reaction mixture was stirred under argon for 12 h. After completion of reaction (monitored by TLC) water (80 mL) was added and extracted with EtOAc (3 × 30 mL). The combined organic layer was washed with NaHCO 3 (30 mL) to remove the unreacted free acid followed by washing with aqueous 10% KHSO 4 (30 mL) to remove the unreacted free amine. The combined organic layers were washed with aqueous 10% NaHCO 3 (30 mL) followed by water (3 × 30 mL) and brine. The organic layer was dried over anhydrous Na 2 SO 4 and concentrated under vacuum. The crude product obtained was purified by silica gel chromatography (50% EtOAc/hexane) to afford compound 7 as a red solid (0.70 g, 60%). Calculated mass: 727.29 Da; observed 727.16 Da (M + ).
When compound 7 was treated with 20% CF 3 CO 2 H in CH 2 Cl 2 to deprotect the tBu-ester group, a complex reaction mixture was observed that was difficult to purify. Hence, we changed the synthetic intermediate to an allyl ester, as shown below, to yield predominantly Fmoc-Aeg-TO-OH (8).
N-(2-(Fluorenylmethoxycarbonyl-amino)ethyl)-glycine allyl ester (9)
A solution of Fmoc-aminoethylglycine tert-butyl ester 6 (1 g, 2.3 mmol) in anhydrous CH 2 Cl 2 (1.5 mL) and CF 3 CO 2 H (10 mL) was stirred for 30 min at room temperature. The CF 3 CO 2 H was removed under vacuum and the residue was co-evaporated with toluene 3 times. The residue was suspended in allyl alcohol (10 mL) and cooled to 0°C. Then thionylchloride (0.90 mL) was added in portions, and the mixture was stirred at 100°C for 1 h. After cooling to room temperature, Et 2 O (25 mL) was added to precipitate the product (9), which was collected by filtration. Repeated washings with Et 2 O yielded a colorless powder (0.74 g, 84%), which was used without further purification.
N-(2-(Fluorenylmethoxycarbonyl-amino)ethyl)-N'-(thiazole orange)-glycine allyl ester (10)
To a solution of TO-CO 2 H 5 (1 g, 2.8 mmol) in dry Me 2 NCHO (15 mL), PyBOP (1.84 g, 3. 6 mmol), HOBt (0.5 g, 3.6 mmol) and N-methylmorpholine (0.4 mL, 3.6 mmol) were added. The reaction mixture was stirred at 0°C for 15 min under argon until a clear solution was obtained. To this solution Fmoc-Aeg allyl ester 9 (1.37 g, 3.6 mmol) and N-methylmorpholine (0.4 mL, 3.6 mmol) in Me 2 NCHO were added. The reaction mixture was stirred under argon for 12 h. After TLC indicated that the reaction was complete, water (100 mL) was added prior to extraction with EtOAc (3 × 40 mL). The combined organic layer was washed with 10% NaHCO 3 (40 mL) to remove the unreacted free acid, followed by washing with aqueous 10% KHSO 4 (40 mL) to remove the unreacted free amine. The combined organic layers were washed with aqueous 10% NaHCO 3 (40 mL) followed by water (3 × 40 mL) and brine. The organic layer was dried over anhydrous Na 2 SO 4 and concentrated under vacuum. The crude product obtained was purified by silica gel 
General procedure for acetylation
Triethylamine (20 eq) and Ac 2 O (20 eq) were added to the resin in Me 2 NCHO (≈ 100 mM). The mixture was kept for 1 h followed by bubbled with N 2 for 5 min and washed with Me 2 NCHO (3x), MeOH (3x) and CH 2 Cl 2 (3x).
General procedure for cyclization of D (Cys-Ser-Lys-Cys)
After the final coupling step, the cysteine residues on the polymer support were cyclized to completion on solid phase with 10 equivalents of I 2 in Me 2 NCHO for 4 h at room temperature and washed with Me 2 NCHO (3×), MeOH (3×) and CH 2 Cl 2 (3×). 3
General procedure for cleavage
The hybridization probes were cleaved from the polymer support and deprotected with 95% CF 3 
